Application of Euglena gracilis cells to comet assay: evaluation of DNA damage and repair.
Alkaline single-cell gel electrophoresis (comet assay) enables sensitive detection of DNA damage in eukaryotic cells induced by genotoxic agents. We performed a comet assay of unicellular green alga Euglena gracilis that was exposed to genotoxic chemicals, 1-methyl-3-nitro-1-nitrosoguanidine (MNNG), benzo[a]pyrene (BAP), mitomycin C (MMC) and actinomycin D (AMD). Tail length and tail moment in migrated DNA were measured as indications of DNA damage. MNNG and BAP were found to cause concentration-dependent increases in DNA damage. The responses were more sensitive than those of human lymphocytes under the same treatment conditions. MMC and AMD showed no positive response, as reported elsewhere. The comet assays performed at specified times after treatment revealed that the DNA damaged by MNNG and gamma-ray irradiation was repaired during the initial 1h. The results clearly show that the comet assay is useful for evaluating chemically-induced DNA damage and repair in E. gracilis. Given the ease of culturing and handling E. gracilis as well as its sensitivity, the comet assay of this alga would undoubtedly prove to be a useful tool for testing the genotoxicity of chemicals and monitoring of environmental pollution.